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(54) POWER UNIT, AND DISPLAY AND ELECTRONIC APPARATUS USING THE UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a charge pump 
system of power circuit which can raise the voltage 
conversion efficiency and reduce the power consumption 

and in which the user can set the output voltage optionally. , j? 

SOLUTION: A power circuit 1 has a booster 2 which $0" 
receives the input of input voltage Vin and also receives 
the input of a clock signal CLKA for boosting and boosts 
the input voltage Vin to specified output voltage Vout, a 
voltage dividing circuit 5 which divides the output voltage 
Vout of this booster 2 by resistors, a comparator 4 which 
compares the divided voltage Vm generated by this voltage 
diving circuit 5 with the control voltage Vcon and outputs 
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the result as an output signal Vc, and a boasting controllerosr^jo 
3 which receives the input of the output signal Vc and a 
clock signal VLK1 for operation from the comparator 4 and 
supplies the clock signal CLKA for boosting to the booster 
2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** ghows the word which can not be 

translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power circuit equipped 
with the comparator which compares the 
control voltage which the clock signal for 
input voltage and pressure ups from a 
power source is inputted, and is inputted 
from the pressure -up section which 
carries out the pressure up of this input 
voltage to predetermined output voltage, 
aSd'^e^oulput^ftage and the outside of 
this pressure -up section, and carries out 
the signal output of the result, and the 
pressure -up control section which the 
output signal and the clock signal for 
actuation from this comparator are 
inputted, and supplies the clock signal for 
pressure ups to this pressure-up section. 
[Claim 2] The power circuit according to 
claim 1 considered as the configuration 
which compares with said control voltage 
the division electrical potential difference 
which was equipped with the 



electrical-potential- difference dividing 
network which carries out resistance 
division of the output voltage of said 
pressure-up section, and was generated 
by this electrical-potential-difference 
dividing network by said comparator. 
[Claim 3] The power circuit according to 
claim 1 or 2 which will suspend that said 
pressure up control section supplies the 
clock signal for pressure ups to said 
pressure-up section if it starts that said 
pressure up control section will supply 
the clock signal for pressure ups to said 
pressure-up section if the result of 
H Vcon>Vm" is obtained as a comparison 
result of said comparator and the result 
of "Vcon<Vm" is obtained as a 
comparison result of said comparator. 
[Claim 4] The power circuit according to 
claim 1 or 2 which will suspend that said 
pressure -up control section supplies the 
clock signal for pressure ups to said 
pressure : up secfioii if it "starts "that said 
pressure-up control section will supply 
the clock signal for pressure ups to said 
pressure-up, section if the result of 
"Vcon<Vm" is obtained as a comparison 
result of said comparator and the result 
of "Vcon>Vm" is obtained as a 
comparison result of said comparator. 
[Claim 5] The display using the power 
circuit of one publication among claims 
1-4. 

[Claim 6] claims 1-4 using the clock 
signal which carried out dividing of the 
shift clock signal of the scan line of a line 
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sequential drive, or it as said clock signal 
for actuation, and was created the 
display using the power circuit of one 
publication. 

[Claim 7] Electronic equipment using the 
power circuit of one publication among 
claims 1-4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the display and electronic 
equipment which used it for the power 
circuit of the charge pump method which 
makes it possible to set output voltage as 
arbitration, and the list while aiming at 
• improvement . . - : — . ... in 

electrical-potential-difference conversion 
efficiency, and reduction of power 
consumption. 
[0002] 

[Description of the Prior Art] In recent 
years, many liquid crystal displays are 
used for the display device for a display of 
OA equipment, such as a word processor 
and a personal computer, and the AV 
equipment treating an image, and the list 
as a display device for information 
displays of a Personal Digital Assistant. 
As compared with other display devices, 
it is because it has the description of a 



low power for a liquid crystal display by 
the thin light weight. 
[0003] The display device carried in the 
electronic equipment which supplies 
power by cells, such as a Personal Digital 
Assistant and a cellular phone, especially 
is asked for the further low-power ization. 
By these electronic equipment, most 
power consumption at the time of the 
standby condition that CPU stops and 
only the information display is performed 
depends it on a display device. That is, 
the time of electronic equipment will be 
determined by this. 

[0004] Many of these electronic 
equipment makes the cell the power 
source of supply, and the about [ +3V ] 
electrical potential difference is given as 
a power source for display devices. Here, 
since an about [ +20V ] electrical 
potential difference is needed for driving 
a liquid crystal display when a liquid 
crystal display is taken for an : example, it 
is necessary to. carry out the pressure up 
of the electrical potential difference to 
+20V from +3V in the internal electrical 
power source circuit of a liquid crystal 
display. The booster circuit using the 
transformer as this power circuit and the 
charge pump type booster circuit using a 
capacitor are used from the former. 
[0005] However, when calling at the 
booster circuit using a transformer, only 
about 60% of conversion efficiency was 
acquired at the maximum, but since 
especially the liquid crystal display for 
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Personal Digital Assistants etc. would be 
used in the low place of the conversion 
efficiency in a low current load, it had the 
problem that applicability was restricted. 
[0006] For this reason, the booster circuit 
of the good charge pump method of 
electxicalpotentialdifference conversion 
efficiency attracts attention in the 
condition with little load current recently. 
For example, the power circuit of the 
liquid crystal display which adopted the 
charge pump method as WO 96/No. 
21880 official report is indicated 
(conventional example l). 
[0007] Generally, in the booster circuit of 
a charge pump method, in order for the 
method which accumulates the charge 
which charged the capacitor to perform a 
pressure up, output voltage is fixed to the 
integral multiple of input voltage. For 
this reason, in order to adjust the display 
contrast of a liquid crystal display, for 
-example,- when - making adjustable - the 
electrical potential -difference after a 
pressure up, the method of adjusting an 
electrical potential difference by variable 
resistance using a regulator etc. is taken. 
[0008] Here, the conventional power 
circuit which adopted the charge pump 
method is concretely explained using 
drawing 8 . 

[0009] In this power circuit 81, as shown 
in drawing 8 , while the clock signal 
CLK8 for pressure ups is inputted from 
the clock signal input terminal 85 for 
pressure ups, input voltage Vin is 



inputted from the external power 
terminal 84, and the pressure-up section 

82 of a charge pump method outputs the 
pressure-up electrical potential difference 
Vsh. While the pressure -up electrical 
potential difference Vsh from this 
pressure-up section 82 is inputted, 
control voltage Vcon is inputted from the 
terminal 86 for control voltage, and the 
output voltage Vout of the request whose 
pressure the armature-voltage control 
section 83 lowered is outputted. 

[0010] In more detail, it can consider as 
the circuitry shown in drawing 9 R> 9, 
and the armature voltage control section 

83 is outputting the division electrical 
potential difference Va obtained by 
carrying out resistance division of 
between the terminal 86 for control 
voltage into which control voltage Vcon is 
inputted, and the terminals 88 for 
pressure-up electrical potential 
differences -int6 : .\whicK^ 

electrical -potential difference Vsh from . 
the pressure up section 82 is inputted by 
resistance R91 and R92 as output voltage 
Vout using the voltage follower by the 
operational amplifier OP (conventional 
example 2). 
[0011] 

[Problem(s) to be Solved by the 
Invention] However, when based on the 
approach of the conventional example 2 
mentioned above, in order to once lower 
the pressure of and use the potential 
which carried out the pressure up in the 
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booster circuit of a charge pump method, 
a pressure up will be carried out more 
than a required electrical potential 
difference, and loss of power will arise. 
When specifically based on the circuitry 
shown in drawing 9 , the self-power 
consumption (Vshxiop) of an operational 
amplifier will arise from the terminal 88 
for pressure-up electrical potential 
differences too many as loss of a power 
circuit further with the power 
{(Vsh-Vcon) xish} by ish which flows 
toward the terminal 86 for control voltage, 
and the power {(Vsh Vout) xiout} for 
lowering the pressure of Vsh to output 
voltage Vout. 

[0012] Generally, although components, 
such as a field-effect transistor, are used 
for switching of a capacitor in the booster 
circuit of a charge pump method, many of 
power losses are produced according to 
the penetration current at the time of 
switching dffthisrfield-effect transistor. - J- 
[0013] Moreover,, even ^whenvusing> the 
booster circuit of a charge pump method 
as a power source, and, the load becomes 
max, it must be considered that descent 
of output voltage is settled in tolerance. 
There is a method of enlarging capacity of 
the capacitor to be used as an approach in 
this case, or enlarging the frequency of 
the switching clock signal for pressure 
ups. 

[0014] However, when depending the 
capacity of a capacitor on the approach of 
enlarging, it is difficult for reservation of 



an element-placement field to be difficult 
and to attain large capacity ization of a 
capacitor in the Personal Digital 
Assistant asked for low power izing and a 
miniaturization. 

[0015] Moreover, in depending the 
frequency of the switching clock signal for 
pressure ups on the approach of 
enlarging, the loss at the time of 
switching becomes large, and 
electrical-potential-difference conversion 
efficiency falls. Furthermore, since 
pressure-up actuation of a charge pump 
is performed similarly not only at the 
time of heavy loading but the time of a 
light load which is close to no-load, there 
is a problem of also producing the fixed 
power loss by pressure-up actuation. 
[0016] This invention aims at offering the 
display and electronic equipment which 
used it for the power circuit of the charge 
pump method which can set output 
voltage-as'arbitratio^ 
it can solve the technical :problem. of such- 
a conventional technique and can aim at 
improvement , in 

electrical-potential-difference conversion 
efficiency, and reduction of power 
consumption. 
[0017] 

[Means for Solving the Problem] The 
pressure-up section to which the clock 
signal for input voltage and pressure ups 
from a power source is inputted, and the 
power circuit of this invention carries out 
the pressure up of this input voltage to 
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predetermined output voltage, The 
comparator which compares the control 
voltage inputted from the output voltage 
and the outside of this pressure-up 
section, and carries out the signal output 
of the result, The output signal and the 
clock signal for actuation from this 
comparator are inputted, it has the 
pressureup control section which 
supplies the clock signal for pressure ups 
to this pressure -up section, and the 
above-mentioned purpose is attained by 
that. 

[0018] It is good also as a configuration 
which compares with said control voltage 
the division electrical potential difference 
which was equipped with the 
electrical-potential-difference dividing 
network which carries out resistance 
division of the output voltage of said 
pressure up section, and was generated 
by this electrical-potential-difference 
' dividing. ; ne'twbr^ - 
[0019]: If it- starts that-said pressure-up 
control section will supply the clock 
signal for pressure ups to said 
pressure up section if the result of 
"Vcon>Vm" is obtained as a comparison 
result of said comparator and the result 
of "Vcon<Vm" is obtained as a 
comparison result of said comparator, you 
may suspend that said pressure-up 
control section supplies the clock signal 
for pressure ups to said pressure-up 
section. 

[0020] If -it starts that said pressure-up 



control section will supply the clock 
signal for pressure ups to said 
pressure-up section if the result of 
M Vcon<Vm M is obtained as a comparison 
result of said comparator and the result 
of "Vcon>Vm" is obtained as a 
comparison result of said comparator, 
said pressure-up control section may 
suspend supplying the clock signal for 
pressure ups to said pressure-up section. 
[0021] The display of this invention may 
use said power circuit. 
[0022] Other displays of this invention 
may use the shift clock signal of the scan 
line of a line sequential drive, or the clock 
signal which carried out dividing of it and 
created it as said clock signal for 
actuation. 

[0023] The electronic equipment of this 
invention may use a power circuit. 
[0024] Below, an operation of this 
invention is explained. 
:i[0025]>AeooMing/^ 
configuration; a comparator compares the . 
control voltage inputted from the output 
voltage and the outside of the 
pressure-up section, the signal output of 
that result is carried out, a pressure-up 
control section operates according to the 
clock signal for actuation, the clock signal 
for pressure ups based on the output 
signal from a comparator is supplied to 
the pressure-up section, and the 
pressureup section carries out the 
pressure up of the input voltage from a 
power source to predetermined output 
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voltage based on this clock signal for 
pressure ups. For this reason, it becomes 
possible to set output voltage as 
arbitration with control voltage, using a 
charge pump method. Moreover, since a 
pressureup control section controls 
actuation of the pressure -up section and 
does not perform the pressure up beyond 
the need based on the output signal from 
a comparator, it becomes possible to 
perform optimal pressure up actuation 
corresponding to a load characteristic. 
Therefore, it becomes possible to aim at 
improvement in the 

electrical-potential-difference conversion 
efficiency of the whole power circuit, and 
reduction of power consumption. 
[0026] Moreover, it has the 
electrical-potential-difference dividing 
network which carries out resistance 
division of the output voltage of the 
pressure up section, it becomes possible, 
- if-; ; = the -^division ^ electxical^; ^.potential 
-difference* -: ^generated*. - -v ■ - c by- this 
electrical-potential-difference dividing 
network and control voltage are made the 
configuration compared by the 
comparator to control actuation of the 
pressure-up section by low control voltage, 
and it becomes possible to aim at 
reduction of much more power 
consumption in a power circuit. 
[0027] Moreover, by using the 
above-mentioned power circuit for a 
display and electronic equipment, it 
becomes possible to reduce the power 



consumption of a display and electronic 
equipment, and it becomes possible to 
develop a battery life and to lengthen 
usable time amount. 

[0028] In addition, if it is made the 
configuration using the shift clock signal 
of the scan line of a line sequential drive, 
or the clock signal which carried out 
dividing of it and created it as the 
above-mentioned clock signal for 
actuation, it is not necessary to newly 
prepare a clock signal generating circuit, 
and it will become possible to reduce the 
part power consumption. 
[0029] 

[Embodiment of the Invention] Below, the 
gestalt of operation of this invention is 
concretely explained based on a drawing. 
[0030] (Operation gestalt l) As the power 
circuit 1 by this invention is for driving a 
liquid crystal display and is shown in 
drawing 1 The pressure up section 2 
which *clock-sig^al-6L/K^ 
is inputted* while inputs voltage-^Vin- is 
inputted from the external power input 
terminal 11, and carries out the pressure 
up of the input voltage Vin to the 
predetermined output voltage Vout, The 
electrical-potential-difference dividing 
network 5 which carries out resistance 
division of the output voltage Vout of this 
pressure -up section 2, The division 
electrical potential difference Vm and the 
control voltage Vcon from the control volt 
input terminal 13 which were generated 
by this electrical-potential-difference 
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dividing network 5 are compared. It has 
the comparator 4 which outputs that 
result as an output signal Vc, and the 
pressure-up control section 3 which the 
output signal Vc and the clock signal 
CLK1 for actuation from this comparator 
4 are inputted, and supplies clock signal 
CLKA for pressure ups to the pressure-up 
section 2. 

[0031] Here, before giving explanation 
about the detail of the above-mentioned 
power circuit 1, the pressure-up approach 
by the booster circuit of a charge pump 
method is first explained using drawing 2 
and drawing 3 . 

[0032] Drawing 2 (a) simplifies and shows 
the switch section 20 used for a booster 
circuit, with a clock signal CLK2, it is 
changing a switch 21 to H side edge child 
or L side edge child, and the potential VH 
of the high-tension side or the potential 
VL of the low tension side produces it in 

section.-20-can t be made into the circuitry ■ 
shown in drawing 2 (b), and, as for diode, 
and Rl and R2, for Cl and C2, more 
specifically, resistance, and Ql and Q2 
are [ a coupling capacitor, and Dl and 
D2 ] field-effect transistors. When the 
signal inputted into CLK2 terminal is set 
to "High", a field-effect transistor Ql 
turns on this switch section 20, and the 
potential VH of the high-tension side 
produces it in input/output terminal VI/O. 
At this time, a field -effect transistor Q2 is 
OFF. On the other hand, when the signal 



inputted into CLK2 terminal is set to 
"Low", a field-effect transistor Q2 turns 
on, and the potential VL of the 
low-tension side arises in input/output 
terminal VI/O. At this time, a field-effect 
transistor Ql is OFF. 
[0033] While the configuration of the 
booster circuit 30 which used this switch 

'section 20 is shown and input voltage Vin 
is inputted from the volt input terminal 
31, drawing 3 The high-tension-side 
switch section 34 and the low-tension 
side switch section 35 which the clock 
signal CLK3 for pressure ups is inputted 
from the clock signal input terminal 32 
for pressure ups, and perform switching 
operation, It has the premature start 
capacitor 36 for pressure ups and the 
capacitor 37 for an output which are 
changed by the switching operation of 
those switch sections 34 and 35. Using 
these capacitors 36 and 37, the pressure 

- up. of thevinp.ut : vol^ 

and the -predetermined r. output^ voltage- 
Vout is outputted to an output terminal 
33. 

[0034] If input voltage Vin is inputted 
into the volt input terminal 31 and CLK3 
signal of "Low 11 is first inputted into the 
clock signal input terminal 32 for 
pressure ups in more detail, the 
high-tension side switch section 34 and 
the low-tension side switch section 35 will 
be connected to the terminal by the side 
of L by switching operation. Therefore, 
input voltage Vin is impressed to the 
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premature start capacitor 36 for pressure 
ups, and a charge is stored. Next, if CLK3 
signal of "High" is inputted into the clock 
signal input terminal 32 for pressure ups, 
the high-tension-side switch section 34 
and the low tension side switch section 

35 will be connected to the terminal by 
the side of H by switching operation. At 
this time, the premature start capacitor 

36 for pressure ups and the capacitor 37 
for an output are connected electrically, 
and the charge charged in previous 
actuation by the premature start 
capacitor 36 for pressure ups is sent to 
the capacitor 37 for an output. When 
pressure-up actuation is performed and 
pressure-up actuation is repeated with 
the proper clock signal CLK3 for pressure 
ups by repeating this actuation, in an 
output terminal 33, input voltage twice 
the electrical potential difference of Vin 
arises as output voltage Vout. 

[0035] Nexti*ther concrete* ^configuratioh*6fr* 
the power- ^circuit* 1 r of . this invention- 
shown in drawing 1 is explained in detail 
using drawing 4 - drawing 6 . 
[0036] The pressure-up section 2 of a 
charge pump method enables it to 
perform a 8 times as many pressure up as 
this at the maximum to input voltage Vin 
combining the three same booster circuits 
41, 42, and 43 as the booster circuit 30 of 
drawing 3 mentioned above, as shown in 
drawing 4 . Generally this is because 
about +20V is needed to input voltage Vin 
being about +3V as driver voltage of the 



liquid crystal display used for a Personal 
Digital Assistant in a Personal Digital 
Assistant. The pressure-up control 
section 3 consists of the AND gates 61, as 
shown in drawing 6 , and the comparator 
4 consists of comparators 51, as shown in 
drawing 5 . The resistance Rc and Rs 
shown in drawing 1 is division resistance 
for creating the reference voltage for a 
liquid crystal drive using the output 
voltage from the pressure-up section 2, 
and set the resistance ratio to Rc : Rs=15 : l 
here. 

[0037] First, actuation of the pressure-up 
section 2 is explained. It is the same as 
that of the booster circuit 30 of drawing 3 
mentioned above as pressure-up 
actuation, and as shown in drawing 4 , 
while input voltage Vin is supplied from 
the volt input terminal 44, clock signal 
CLKA for pressure ups is inputted into 
the 1st step booster circuit 41 from the 
-• * * .clock * sighal . input > *£te r-minalW* '"4 5-vJfeir *rft : * p *r« ,4 ■ r*Vf ■■ 
: pressure ups, and, specifically, a charge is ' ^- -. .^ v . 
transmitted to it from the premature 
start capacitor CF 1 for pressure ups to 
the capacitor CC 1 for an output by the 
switching operation of high-tension-side 
switch section SlH and low- tension side 
switch section SlL. Here, when 
pressure-up actuation is repeated by 
proper clock signal CLKA for pressure 
ups, the electrical potential difference VA 
of 2xVin arises at the A point shown in 
drawing 4 . 

[0038] Next, clock signal CLKA for 
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pressure ups is inputted into the 2nd step input voltage Vin was increased 8 times 

booster circuit 42 from the clock signal is obtained by the pressure-up section 2 

input terminal 45 for pressure ups, and a shown in drawing 1 . 

charge is transmitted to it from the [0040] Next, actuation of a comparator 4 

premature start capacitor CF 2 for is explained. It consists of circuits shown 

pressure ups to the capacitor CC 2 for an by drawing 5 (a), the division electrical 

output by the electrical potential potential difference Vm obtained by 

difference produced at the A point by the carrying out resistance division of the 

switching operation of high-tension-side output voltage Vout by which the 

switch section S2H and low tension side pressure up - was carried out in the 

switch section S2L being changed pressure-up section 2 by Resistance Rc 

suitably. Here, when pressure-up and Rs, and control voltage Vcon are 

actuation is repeated by • proper clock inputted, and this comparator 4 compares 

signal CLKA for pressure ups, the both with a comparator 51, and outputs 

electrical potential difference VB of 4xVin that result as a signal Vc. As actuation of 

arises at the B point shown in drawing 4 . this comparator 51 is shown in the table 

[0039] Next, clock signal CLKA for of drawing 5 (b), at the time of Vcon>Vm, 

pressure ups is inputted into the 3rd step an output signal Vc serves as "High" and 

booster circuit 43 from the clock signal. an output signal Vc serves as "Low" at 

input terminal 45 for pressure ups, and a the time of Vcon<Vm. Although the 

charge is transmitted to it from the circumference circuit was omitted and 

premature start capacitor CF 3 for shown here, in order to suppress the 

-pressure" ups- to the- capacitor : JSG ; 3*for 'an deflection: of- an Jbut^ut ^ 

output, .^by .-v the ^ .-eleclxical-^poteiitial* shows, a-cextain: amount of hysteresis is* 

difference produced at the B point by the given to the comparator 51 by the 

switching operation of high-tension-side circumference circuit at drawing 7 (d). 

switch section S3H and low-tension side [0041] Next, actuation of the pressure-up 

switch section S3L being changed control section 3 is explained. This 

suitably. Here, when pressure-up pressure-up control section 3 consists of 

actuation is repeated by proper clock the AND gates 61. as shown in drawing 6 . 

signal CLKA for pressure ups, for the takes AND of the clock signal CLK1 for 

voltage-output terminal 46 shown in actuation, and the output signal Vc of a 

drawing 4 , the electrical potential comparator 4, and outputs clock signal 

difference of 8xVin arises as output CLKA for pressure ups. In addition, 

voltage Vout. Thus, the output voltage although the AND gate was raised as an 

Vout by which the pressure up of the example here, components, such as 
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NAND, OR, and NOR, may be used with 
the polarity of an input signal etc. 
[0042] Here, according to actuation of 
each part mentioned above, actuation of 
the power circuit 1 whole is explained 
sequentially from a power up. First, 
suppose that input voltage Vin (for 
example, +3V), the clock signal CLK1 
(refer to drawing 7 (a)) for actuation, and 
control voltage Vcon (for example, +1V) 
were inputted into the power circuit 1 
shown in drawing 1 . At this time, since 
the pressure -up section 2 is not operating, 
output voltage Vout is 0V. Therefore, the 
division electrical potential difference Vm 
is also 0V. Therefore, a comparator 4 
performs the 
electrical-potential-difference comparison 
of control voltage Vcon and the division 
electrical potential difference Vm, and 
since it is Vcon>Vm, it outputs the "High" 
signal as an output signal Vc. The clock 

pressure up control- section 3, T and-: is - 
inputted into the pressure-up section 2 by 
this. Thereby, the pressure-up section 2 
starts pressure-up actuation, and output 
voltage Vout rises. Therefore, the division 
electrical potential difference Vm also 
rises. The division electrical potential 
difference Vm continues a rise until it 
exceeds the potential (for example, +1V) 
of control voltage Vcon. In addition, since 
the division electrical potential 
differences Vm are 1/16 of electrical 
potential differences of output voltage 



Vout, output voltage Vout continues a rise 
until it exceeds +16V 
[0043] Next, when it becomes Vcon<Vm, 
the output signal Vc of a comparator 4 
changes to the "Low" signal (refer to 
drawing 7 (b)). Then, the clock signal 
CLKl for actuation is omitted by the 
pressure-up control section 3, and 
suspends actuation of the pressure-up 
section 2. Thereby, the rise of output 
voltage Vout stops, and it falls until 
output voltage Vout declines gradually 
with the discharge property by the 
capacitor CC 3 and load which are shown 
in drawing 4 in the last stage of the 
pressure up section 2 and, as for output 
voltage Vout, the division electrical 
potential difference Vm is less than the 
value of control voltage Vcon. By 
repeating these actuation, as shown in 
drawing 7 (d), the division electrical 
potential difference Vm operates so that 
it may bersetQe'd^beto 
**(l/2) Vw(s) of -the:: value of —control 
voltage Vcon, and a hysteresis. In 
addition, this electrical potential 
difference Vw was set up so that a liquid 
crystal display might not be affected. 
Moreover, as shown in drawing 7 R> 7 (c), 
clock signal CLKA for pressure ups has 
stopped the period shown with Sign S 
and Sign T, and pressure-up actuation is 
not performed. Therefore, loss of the 
power by switching is not generated, 
either. 

[0044] As well as the above when 



changing the value of control voltage 
Vcon, the division electrical potential 
difference Vm operates so that it may be 
settled between width of face **(l/2) 
Vw(s) of the value of control voltage Vcon, 
and a hysteresis. For this reason, the 
relation of following the (l) type is always 
realized, and control voltage about 16 
times the electrical potential difference of 
Vcon is outputted to output voltage Vout. 
[0045] 

Vcon=Vm=(l/16) Vout .... (l) 
That is, output voltage Vout of a charge 
pump circuit can be made adjustable. 
Moreover, when a load becomes large by 
the case where the display pattern of 
liquid crystal changes etc., or also when a 
load becomes small conversely, the 
relation of the above-mentioned (l) 
formula is maintained by the same 
actuation, and since pressure-up 
actuation according to the load at that 
* -time:^is : vp^^ - 
reduced.-:.-, .- ; -v?* :; ^'* .- T -v- '~:^v: ; : . 
[0046] Moreover, since the self-consumed 
electric current used the thing of several 
microA order and used the input voltage 
Vin of +3V as a power source of a 
comparator, the power loss in this load 
circuit of the comparator 51 of a 
comparator 4 is 1%, or less of the whole 
power consumption. 

[0047] (Operation gestalt 2) The booster 
circuit of each stage was controlled by 
said operation gestalt 1 to coincidence 
using the clock CLKA for pressure ups. 
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However, this invention can be carried 
out also by controlling a part of booster 
circuit. 

[0048] Below, the power circuit 150 in the 
operation gestalt 2 is explained using 
drawing 10 . 

[0049] Drawing 10 is drawing showing 
the block of the power circuit 150 in the 
operation gestalt 2. The power circuit 150 
is equipped with the pressure -up section 
106, the pressure up control section 107, 
and the comparator 108. With the 
operation gestalt 2, it differs from said 
operation gestalt 1 that the clock signal 
CLK1 for actuation is inputted not only 
into the pressure up control section 107 
but into the pressure-up section 106. 
[0050] Drawing 11 is drawing showing 
the detail of the pressure-up section 106. 
[0051] The pressure -up section 106 is 
equipped with the 1st step booster circuit 
111, the 2nd step booster circuit 112, and 
-* the 3rd step4>orister-eif cuifr4^ 
[0052] In the pressure-up section 2 of said- 
operation gestalt 1, although clock signal 
CLKA for pressure ups was inputted into 
all pressure-up stages, in the pressure-up 
section 106 of the operation gestalt 2, 
clock signal CLKA for pressure ups is 
inputted only into the 3rd step booster 
circuit 113, and the clock signal CLK1 for 
actuation is inputted into the 1st step 
booster circuit 111 and the 2nd step 
booster circuit 112. 

[0053] Drawing 12 is drawing showing 
the clock signal CLKl for actuation, clock 
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signal CLKA for pressure ups, etc. 
[0054] As shown in drawing 12 , the clock 
signal CLKl for actuation is a signal not 
stopping while the power circuit 150 is 
operating. For this reason, in the 
circuitry of the operation gestalt 2, the 
1st step booster circuit 111 and the 2nd 
step booster circuit 112 are always 
operating, the electrical potential 
difference of 2xVin appears in the point A 
shown in drawing 11 , and 4xVin appears 
in the point B shown in drawing 11 . 
[0055] Moreover, the clock CLKA for 
pressure ups is inputted into the 3rd step 
booster circuit 113 like the operation 
gestalt 1, and intermittent pressure-up 
actuation is performed only in this 3rd 
step booster circuit. 

[0056] Since the pressure-up stage which 
performs an intermittent control action 
turns into only the last stage while there 
is a demerit that the adjustable range of 
b.utpufr ^vdlt^i^iyouli^becomes -narrow by 
r.-..- the - circuit :, shown, in drawing 10 and 
drawing 11 from ,, 0V-24V M of said 
operation gestalt 1 to "i2V-24V n , there is 
a merit that generating of the ripple 
voltage accompanying pressure-up 
actuation is suppressed compared with 
the case where all pre ssure - up stage s 
perform an intermittent control action 
(output voltage is stabilized). 
[0057] Moreover, if the driver voltage of a 
liquid crystal display component is 
usually more than 12V, since it is good, 
the above-mentioned demerit will not 



pose a problem as a matter of fact. 
[0058] Although the hysteresis 
characteristic was given to the 
comparator 4 with said operation gestalt 
1 since the ripple voltage of Vm potential 
shown in drawing 10 by suppressing 
generating of the ripple voltage 
accompanying pressure-up actuation was 
also stopped, a comparator without the 
hysteresis characteristic shown in 
drawing 5 can be used. 
[0059] As mentioned above, drawing 12 is 
drawing showing the wave of the signal of 
the power circuit 150 of the operation 
gestalt 2 of operation. 
[0060] A different place from said 
operation gestalt 1 is to perform timing 
which supplies or stops the clock CLKA 
for pressure ups in the place which the 
potential of Vcon and Vm reverses. 
[0061] However, since pressure-up 
actuation is performed for a while also 
: im me dia tely-* rafter ^becoming > Vcon<Vm^ - -~ -ro- 
under the? effect of the time delay^t- by the . ... i: * 
comparator used as a comparator 108, 
and the switching element of the 
pressure-up section 106, the potential of 
Vm rises until the clock CLKA for 
pressure ups stops, and starts to descend 
after that. 

[0062] Since pressure up actuation is not 
performed immediately after becoming 
Vcon>Vm similarly for the time being, it 
descends until the clock CLKA for 
pressure ups is inputted, and changes to 
• the Gokami **. 
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[0063] These actuation has [ gestalt / 1 / 
said / operation / this example ] large 
generating of the ripple voltage 
accompanying pressure -up actuation in 
output voltage. This is for all pressure -up 
stages to operate to coincidence, or to stop. 
For this reason, it is desirable to restrict 
the upper limit and minimum of a ripple 
voltage by the comparator which gave the 
hysteresis. However, generating of the 
ripple voltage by the pressure-up 
actuation which influences output 
voltage can be suppressed by carrying out 
the intermittent control action only of the 
last pressure-up stage like the 
configuration of this example, and the 
output voltage stabilized even if it used 
what does not have a hysteresis for the 
configuration of a comparator 108 like 
drawing 5 is obtained. 
[0064] If it sees in the viewpoint of power 
consumption, since only a step [ 3rd ] 
pre ssure : up^ .« 
intermittent r. control-.; action 1 ■ with r this 
operation gestalt to all pressure-up 
stages performing the intermittent 
control action and other pressure-up 
stages are always operating, with said 
operation gestalt 1, it will be thought 
from a viewpoint of power consumption 
that this operation gestalt is 
disadvantageous. However, even in a step 
[ 2nd ] pressure up stage, the electrical 
potential difference by which the 
pressure up was carried out is below an 
electrical potential difference required for 



a liquid crystal display (liquid crystal is 
driven), it is that even the step [ 2nd ] 
pressure up stage is always operating, 
and the stop time of the intermittent 
control action of a step [ 3rd ] pressure up 
stage becomes long. For this reason, if it 
sees in the whole booster circuit, the big 
difference to power consumption will not 
be seen by this operation gestalt and the 
1st operation gestalt. 
[0065] Here, along with the configuration 
of an accompanying drawing, explanation 
of operation was given for circuit 
actuation of Vcon, the potential difference 
of Vm, and the circumference for 
convenience. For this reason, pressure up 
actuation is started by Vcon<Vm, and 
when it is Vcon>Vm, pressureup 
actuation stops. However, it is 
satisfactory even if it makes it a reverse 
configuration depending on the logical 
organization of a comparator and a 
- -pre ssure ;up cohtr oKsec tion ;r ffe ?Myz<ii ; 

[0066] -..-.-n - ,'.,v..^- -v-: ' 

[Effect of the Invention] According to the 
power circuit of this invention, as 
explained above, a comparator compares 
the control voltage inputted from , the 
output voltage and the outside of the 
pressure-up section, the signal output of 
that result is carried out, a pressure up 
control section operates according to the 
clock signal for actuation, the clock signal 
for pressure ups based on the output 
signal from a comparator is supplied to 
the pressure-up section, and the 
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pressure-up section carries out the 
pressure up of the input voltage from a 
power source to predetermined output 
voltage based on this clock signal for 
pressure ups. For this reason, output 
voltage. can be set as arbitration with 
control voltage, using a charge pump 
method. Moreover, since a pressure-up 
control section controls actuation of the 
pressure-up section and does not perform 
the pressure up beyond the need based on 
the output signal from a comparator, 
optimal pressure-up actuation 
corresponding to a load characteristic can 
be performed. Therefore, improvement in 
the electrical-potential-difference 
conversion efficiency of the whole power 
circuit and reduction of power 
consumption can be aimed at. 
[0067] Moreover, it has the 
electrical-potential-difference dividing 
network which carries out resistance 
division*, of^the'vout^ut- voltages of .the 
pressure-up -section, and., if -the division 
electrical potential difference generated 
by this electrical-potential- difference 
dividing network and control voltage are 
made the configuration compared by the 
comparator, actuation of the pressure-up 
section can be controlled by low control 
voltage, and reduction of much more 
power consumption can be aimed at in a 
power circuit. 

[0068] Moreover, by using the 
above-mentioned power circuit for a 
display and electronic equipment, the 



power consumption of a display and 
electronic equipment can be reduced, a 
battery life can be developed, and usable 
time amount can be lengthened. 
[0069] In addition, if it is made the 
configuration using the shift clock signal 
of the scan line of a line sequential drive, 
or the clock signal which carried out 
dividing of it and created it as the 
above-mentioned clock signal for 
actuation, it is not necessary to newly 
prepare a clock signal generating circuit, 
and the part power consumption can be 
reduced. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is the block diagram 
^showing -the: configuraitibn-ofethe^-pdwer^ 
circuit of this invention. - . t 
[Drawing 21 It is drawing showing the 
switch section used for the power circuit 
of this invention, and (a) is schematic 
drawing and the (b) circuit diagram. 
[Drawing 31 It is drawing showing an 
example of the booster circuit of a charge 
pump method. 

[Drawing 4l It is drawing showing the 
example of a circuit of the pressure-up 
section in the power circuit of this 
invention. 

[Drawing 5l It is drawing showing the 
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comparator in the power circuit of this 
invention, and is the table where (a) 
expresses a circuit diagram and (b) 
expresses operating state. 
[Drawing 6l It is drawing showing the 
example of a circuit of the pressure-up 
control section in the power circuit of this 
invention. 

[Drawing 71 It is the timing diagram 

which shows actuation of the power 

circuit of this invention. 

[Drawing 81 It is the block diagram 

showing the configuration of the 

conventional power circuit. 

[D rawing 9l It is drawing showing the 

example of a circuit of the 

armature -voltage control section in the 

conventional power circuit. 

[Drawing 10] It is drawing showing the 

block of the power circuit 150 in the 

operation gestalt 2. 

[Drawing ll] It is drawing showing the 
de tail-bf-the'pfessure ; up :section^06:^ < 
[Drawing- 121 Ifr is -drawing showing the 
wave of the signal of the power circuit 
150 of the operation gestalt 2 of operation. 
[Description of Notations] 

1 Power Circuit 

2 Pressure Up Section 

3 Pressure -Up Control Section 

4 Comparator 

5 Electrical-Potential-Difference Dividing 
Network 

20 Switch Section 
30 Booster Circuit 

34, S1H, S2H, and S3H High-tension-side 



switch section 

35, SlL, S2L, and S3L Low- tension side 
switch section 

36 CF1, CF2, CF3 Premature start 
capacitor 

37 CCl, CC2, CC3 Capacitor for an 
output 

41 1st Step Booster Circuit 

42 2nd Step Booster Circuit 

43 3rd Step Booster Circuit 
51 Comparator 

61 ANDGate Circuit 
Vin Input voltage 
Vout Output voltage 
Vcon Control voltage 

Vm Division electrical potential 
difference 

Vc The output signal of a comparator 
CLKl Clock signal for actuation 
CLKA, CLK3 Clock signal for pressure 
ups 
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